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(57) ABSTRACT

A cable connector assembly comprises a first stop, a second
stop, and a connector. The first stop is configured and
arranged to receive a first end of a cable, and the second stop
is configured and arranged to receive a second end of the
cable. The connector is configured and arranged to pivotally
interconnect the first stop and the second stop.

9 Claims, 13 Drawing Sheets
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1
CABLE CONNECTOR ASSEMBLY

CROSS-REFERENCE TO RELATED
APPLICATIONS

This application claims the benefit of U.S. Provisional
Application 61/546,679 filed Oct. 13, 2011; U.S. Provisional
Application 61/593,399 filed Feb. 1, 2012; and U.S. Provi-
sional Application 61/615,061 filed Mar. 23, 2012; which are
hereby incorporated by reference.

BACKGROUND OF THE INVENTION

Cables, belts, and ropes having relatively large diameters
are typically used for climb assist assemblies, and these are
relatively expensive. Therefore, there is a need for a less
expensive option such as a cable having a relatively small
diameter that can also provide flexibility in use.

For the reasons stated above and for other reasons stated
below, which will become apparent to those skilled in the art
upon reading and understanding the present specification,
there is a need in the art for a cable connector assembly and,
more particularly, a cable connector assembly for intercon-
necting two ends of a cable to form a continuous loop with the
cable.

BRIEF SUMMARY OF THE INVENTION

The above-mentioned problems associated with prior
devices are addressed by embodiments of the present inven-
tion and will be understood by reading and understanding the
present specification. The following summary is made by way
of'example and not by way of limitation. Itis merely provided
to aid the reader in understanding some of the aspects of the
invention.

In one embodiment, a cable connector assembly comprises
a first stop, a second stop, and a connector. The first stop is
configured and arranged to receive a first end of a cable, and
the second stop is configured and arranged to receive a second
end of the cable. The connector is configured and arranged to
pivotally interconnect the first stop and the second stop.

In one embodiment, a cable connector assembly comprises
a first stop, a second stop, and a connector including first and
second connector members. The first stop includes a first base
through which a first bore having a first notch and a second
notch longitudinally extends. The first connector member
includes a first intermediate portion interconnecting a first
end and a second end. The first end is configured and arranged
to fit within the first notch, and the second end is configured
and arranged to fit within the second notch. The second stop
includes a second base through which a second bore having a
third notch and a fourth notch longitudinally extends. The
second connector member includes a second intermediate
portion interconnecting a third end and a fourth end. The third
end is configured and arranged to fit within the third notch,
and the fourth end is configured and arranged to fit within the
fourth notch. The first and second connectors are configured
and arranged to interconnect the first and second stops.

In one embodiment, a cable connector assembly comprises
a first stop, a second stop, and a connector. The first stop
includes a first base, a first circular portion, and a first bore.
The second stop includes a second base, a second circular
portion, and a second bore. The connector includes a third
bore and an aperture in fluid communication with the third
bore. The third bore has a first end and a second end. An inner
surface of the connector includes a first flange and a first
tapered portion proximate the first end and includes a second
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flange and a second tapered portion proximate the second
end. The first flange is configured and arranged to support the
first circular portion, the first base extends out of the connec-
tor proximate the first end, the first stop pivots proximate the
first flange, and the first tapered portion allows for a greater
range of pivoting motion for the first stop. The second flange
is configured and arranged to support the second circular
portion, the second base extends out of the connector proxi-
mate the second end, the second stop pivots proximate the
second flange, and the second tapered portion allows for a
greater range of pivoting motion for the second stop.

In one embodiment, a cable connector assembly comprises
a first stop, a second stop, and a connector. The first stop
includes a first base, a first circular portion, and a first bore.
The first bore extends at least through the first base, and the
first circular portion forms a first cavity. The second stop
includes a second base, a second circular portion, and a sec-
ond bore. The second bore extends at least through the second
base, and the second circular portion forms a second cavity.
The connector includes a connector base interconnecting a
first connector end portion and a second connector end por-
tion. The first cavity of the first circular portion is configured
and arranged to receive the first connector end portion and the
second cavity of the second circular portion is configured and
arranged to receive the second connector end portion. The
stops are pivotally connected to the connector, and the bores
are configured and arranged to receive ends of at least one
cable.

In one embodiment, a method of forming a cable connector
assembly for connecting two ends of at least one cable com-
prises inserting a first connector end portion of a connector
into a first cavity of a first stop, inserting a second connector
end portion of the connector into a second cavity of a second
stop, positioning the connector and the stops between a first
block and a second block, and exerting pressure on the blocks
to crimp the stops about the connector end portions of the
connector thereby pivotally connecting the stops to the con-
nector.

BRIEF DESCRIPTION OF THE DRAWINGS

The present invention can be more easily understood, and
further advantages and uses thereof can be more readily
apparent, when considered in view of the detailed description
and the following Figures in which:

FIG. 1is a perspective view of a cable connector assembly
constructed according to the principles of the present inven-
tion;

FIG. 2 is a top view of a connector of the cable connector
assembly shown in FIG. 1;

FIG. 3 is a cross-section view of the connector taken along
the lines 3-3 in FIG. 2;

FIG. 4 is a side view of the connector shown in FIG. 2;

FIG. 5 is an example of a climb assist assembly with which
a cable connector assembly of the present invention could be
used;

FIG. 6 is an example of another climb assist assembly with
which a cable connector assembly of the present invention
could be used;

FIG. 7 is a perspective view of another embodiment cable
connector assembly constructed according to the principles
of the present invention;

FIG. 8is across-section view of the cable connector assem-
bly shown in FIG. 7;

FIG. 9A is a perspective view of a stop of the cable con-
nector assembly shown in FIG. 7 in a connecting position;
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FIG. 9B is a perspective view of the stop of the cable
connector assembly shown in FIG. 9A in an engaging posi-
tion;

FIG. 10 is a side view of a connector of the cable connector
assembly shown in FIG. 7;

FIG. 11 is a perspective view of a crimping assembly used
with the cable connector assembly shown in FIG. 7;

FIG. 12 is a perspective view of a bottom block of the
crimping assembly shown in FIG. 11;

FIG. 13 is a perspective view of another embodiment cable
connector assembly constructed according to the principles
of the present invention;

FIG. 14 is a perspective view of a stop of the cable connec-
tor assembly shown in FIG. 13;

FIG. 15 is a perspective view of a connector of the cable
connector assembly shown in FIG. 13;

FIG. 16 is a cross-section view of the cable connector
assembly shown in FIG. 13 operatively connected to a portion
of a pulley assembly;

FIG. 17 is a perspective view of another embodiment cable
connector assembly constructed according to the principles
of the present invention;

FIG. 18 is a side view of the cable connector assembly
shown in FIG. 17,

FIG. 19 is a top view of a stop of the cable connector
assembly shown in FIG. 17;

FIG. 20 is a cross-section view of the stop taken along the
lines 20-20 in FIG. 19;

FIG. 21 is a side view of a connector member of the cable
connector assembly shown in FIG. 17;

FIG. 22 is an end view of the connector member shown in
FIG. 21,

FIG. 23 is an outer surface perspective view of a portion of
a die for use with a crimping tool to crimp the cable connector
assembly shown in FIG. 17;

FIG. 24 is an inner surface perspective view of the portion
shown in FIG. 23;

FIG. 25 is an end view of the portion shown in FIG. 23;

FIG. 26 1is a cross-section view of the portion shown in FIG.
23;

FIG. 27 is a cross-section view of a cable for use with the
cable connector assembly shown in FIG. 17;

FIG. 28 is a perspective view of another embodiment cable
connector assembly constructed according to the principles
of the present invention;

FIG. 29 is a side view of the cable connector assembly
shown in FIG. 28;

FIG. 30 is a top view of a stop of the cable connector
assembly shown in FIG. 28;

FIG. 31 is a cross-section view of the stop taken along the
lines 30-30 in FIG. 30;

FIG. 32 is a side view of a connector member of the cable
connector assembly shown in FIG. 28;

FIG. 33 is an end view of the connector member shown in
FIG. 32;

FIG. 34 is an outer surface perspective view of a portion of
a die for use with a crimping tool to crimp the cable connector
assembly shown in FIG. 28;

FIG. 35 is an inner surface perspective view of the portion
shown in FIG. 34;

FIG. 36 is an end view of'the portion shown in FIG. 34; and

FIG. 37 is a cross-section view of the portion shown in FIG.
34.

In accordance with common practice, the various
described features are not drawn to scale but are drawn to
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emphasize specific features relevant to the present invention.
Reference characters denote like elements throughout the
Figures and the text.

DETAILED DESCRIPTION OF THE INVENTION

In the following detailed description, reference is made to
the accompanying drawings, which form a part hereof, and in
which is shown by way of illustration embodiments in which
the inventions may be practiced. These embodiments are
described in sufficient detail to enable those skilled in the art
to practice the invention, and it is to be understood that other
embodiments may be utilized and mechanical changes may
be made without departing from the spirit and scope of the
present invention. The following detailed description is,
therefore, not to be taken in a limiting sense, and the scope of
the present invention is defined only by the claims and equiva-
lents thereof.

Embodiments of the present invention provide a cable con-
nector assembly for interconnecting ends of at least one cable.
Connecting two ends of a cable to form a continuous loop
could be used with, for example, a climb assist assembly.
Examples of climb assist assemblies are shown in FIGS. 5 and
6. Connecting ends of two separate cables could be used with,
for example, a self-retracting lifeline assembly, for a field
replaceable lifeline. Self-retracting lifeline assemblies are
well known in the art. It is recognized that the present inven-
tion could be used for other purposes and is not limited to the
purposes disclosed herein.

A connector assembly 100 is shown in FIG. 1. The con-
nector assembly 100 includes a connector 101, a first stop
120, and a second stop 124. Generally, the first stop 120 and
the second stop 124 are operatively connected to the two ends
of at least one cable (not shown), and the connector 101
interconnects the first and second stops 120 and 124 to inter-
connect the two ends of the at least one cable and form a
continuous loop with the cable or operatively connect two
cables.

The connector 101 includes a base 102, which is generally
a cylindrical member, through which a bore 103 extends
longitudinally. A first end 104 of the base 102 includes an
opening 105 and a second end 106 of the base 102 includes an
opening 107. A side surface of the base 102, which for ease of
reference will be referred to as a top surface, includes an
aperture 108 with a center portion 109, a first end portion 110,
and a second end portion 111. The center portion 109 is wider
than the first and second end portions 110 and 111. Generally,
the first and second end portions 110 and 111 form an oval
opening extending longitudinally along the top surface and
the center portion 109 forms an oval opening extending lat-
erally along the top surface and intersecting with the opening
formed by the first and second end portions 110 and 111. The
openings 105 and 107 and the aperture 108 provide access to
the bore 103.

The inner surface of the connector 101 includes a first
flange 113 proximate the first end 104. The first flange 113
extends outward toward the center of the bore 103, the first
end 104 tapers inward from the end to the first flange 113 to
form a tapered portion 114, and the bore 103 is radiused
outward proximate the other side of the first flange 113. Thus,
the tapered portion 114 and the radiused surface 112 form a
flat surface, which is the first flange 113. The first flange 113
does not extend completely around the connector 101, as can
be seen in FIG. 3. The first flange 113 does not extend along
the top surface proximate the aperture 108.

The inner surface of the connector 101 also includes a
second flange 115 proximate the second end 106. The second
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flange 115 is similar to the first flange 113. The second flange
115 extends outward toward the center of the bore 103, the
second end 106 tapers inward from the end to the second
flange 115 to form a tapered portion 116, and the bore 103 is
radiused outward proximate the other side of the second
flange 115. Thus, the tapered portion 116 and the radiused
surface 1124 form a flat surface, which is the second flange
115. The second flange 115 does not extend completely
around the connector 101, as can be seen in FIG. 3. The
second flange 115 does not extend along the top surface
proximate the aperture 108.

The first stop 120 includes a generally cylindrical base 121,
a generally circular portion 122 operatively connected to the
base 121, and a bore 123 extending longitudinally through the
base 121 and the circular portion 122. Similarly, the second
stop 124 includes a generally cylindrical base 125, a generally
circular portion 126 operatively connected to the base 125,
and a bore 127 extending longitudinally through the base 125
and the circular portion 126. The first and second stops 120
and 124 are Part No. MS20664C6 manufactured by Suncor
Stainless, Inc. of Plymouth, Mass.

The first stop 120 is operatively connected to the connector
101 by inserting the base 121 into the aperture 108 and then
inserting the base 121 through the opening 105 of the first end
104 to position the circular portion 122 within the bore 103.
The first flange 113 acts as a stop to prevent the circular
portion 122 from being slid out of the bore 103 through the
opening 105. Similarly, the second stop 124 is operatively
connected to the connector 101 by inserting the base 125 into
the aperture 108 and then inserting the base 125 though the
opening 107 of the second end 106 to position the circular
portion 126 within the bore 103. The second flange 115 acts
as a stop to prevent the circular portion 126 from being slid
out ofthe bore 103 through the opening 107. Each of the stops
120 and 124 can be removed from the connector 101 by
moving the stop inward so that the circular portion of the stop
is proximate the center portion 109 of the aperture 108, piv-
oting the stop so that the circular portion extends through the
center portion 109, and then pulling the stop out through the
aperture 108.

To interconnect the two ends of the cable, which could be
performed in the field, a first end of the cable is inserted
through the opening 105 of the first end 104, is inserted
through the aperture 108, and then is inserted into the bore
123 of the first stop 120. The first end of the cable is then
swaged to the first stop 120 by means well known in the art.
The first end of the cable and the first stop 120 are then routed
back into the connector 101 as described above. A second end
of'the cable is inserted through the opening 107 of the second
end 106, is inserted through the aperture 108, and then is
inserted into the bore 127 of the second stop 124. The second
end of the cable is then swaged to the second stop 124 by
means well known in the art. The second end of the cable and
the second stop 124 are then routed back into the connector
101 as described above.

For use with a climb assist assembly, the cable could be a
%16 inch wire cable, and a separate, supplemental fall protec-
tion assembly could be used. Alternatively, an 8 millimeter
wire cable could be used, and a fall protection assembly such
as, but not limited to, a cable sleeve/grab could be used with
the 8 millimeter wire cable. Although cables, including wire
cables, are described herein, it is recognized that other suit-
able cables, ropes, belts, webbing, and other suitable materi-
als could be used with the present invention.

By interconnecting two ends of a cable, a continuous loop
is formed with the cable. The continuous loop could be used
in applications such as climb assist assemblies. Because it is
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a continuous loop, a worker could connect to the cable at any
point along the assembly and move either up or down. With
some prior art climb assist assemblies, the cable is not a
continuous loop and, therefore, the cable must be in a specific
position for a worker to connect to the cable, and the specific
position depends upon whether the worker is going up or
down. Thus, the present invention allows for more flexibility
in use.

In addition, at least the flanges 113 and 115, the radiused
inner surfaces, the aperture ends 110 and 111, and the tapered
portions 114 and 116 along with the circular portions 122 and
126 allow the stops 120 and 124 to pivot relative to the
connector 101 so that as the connector 101 moves through a
pulley, around a drum, or moves relative to another device, the
ends of the cable proximate the connector 101 pivot and less
stress is placed on the cable proximate the connector 101.
Thus, the cable could be used longer before it would have to
be replaced.

Another connector assembly 200 is shown in FIG. 7. The
connector assembly 200 includes a connector 201 configured
and arranged to interconnect stops 210 and 215, each of
which is operatively connected to a respective end 221 and
222 of a cable, which are shown in broken lines in FIG. 7.

As shown in FIG. 10, the connector 201 includes a base
202, which is generally cylindrical in shape, having opposing
ends to which a first end portion 203 and a second end portion
205 are operatively connected. The first end portion 203
includes a rounded surface 204, and the second end portion
205 includes a rounded surface 206. Preferably, the connector
201 is an integral component made of metal, preferably steel.
Although shown as asolid piece in FIG. 8, it is recognized that
the connector 201 could include a bore extending longitudi-
nally therethrough to reduce its weight.

The first stop 210, shown in FIGS. 9A and 9B, includes a
base 211 to which a circular portion 212 is operatively con-
nected. A bore 213 extends longitudinally through the base
211 and the circular portion 212. Preferably, the first stop 210
is an integral component made of metal, preferably steel. FIG.
9 A shows the first stop 210 in a connecting position 225 prior
to assembly. FIG. 9B shows the first stop 210 in an engaging
position 226 after assembly. In the engaging position 226, as
shown in FIG. 8, the cavity 212a formed by the circular
portion 212 is configured and arranged to receive the first end
portion 203 of the connector 201 and the cavity 212a is
formed by a radiused surface corresponding to the shape of
the first end portion 203 so that the first end portion 203 can
pivot relative to the circular portion 212 as shown in FIGS. 7
and 8.

The second stop 215 includes a base 216 to which a circular
portion 217 is operatively connected. A bore 218 extends
longitudinally through the base 216 and the circular portion
217. Preferably, the second stop 215 is an integral component
made of metal, preferably steel. As shown in FIG. 8, the cavity
217a formed by the circular portion 217 is configured and
arranged to receive the second end portion 205 of the connec-
tor 201. The cavity 217q is formed by a radiused surface
corresponding to the shape of the second end portion 205 so
that the second end portion 205 can pivot relative to the
circular portion 217 as shown in FIGS. 7 and 8.

To assemble the connector assembly 200, the first end
portion 203 of the connector 201 is positioned within the
cavity 212a of the first stop 210 in the connecting position 225
and the second end portion 205 of the connector 201 is posi-
tioned within the cavity 217a of the second stop 215 in the
connecting position, and then a crimping assembly 300 is
used. In the connecting positions, the ends of the circular
portions 212 and 217 are straight, not curved inward, prior to
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crimping. In the engaging positions, after crimping, the ends
of the circular portions 212 and 217 are curved inward
thereby preventing the connector 201 from becoming discon-
nected from the stops 210 and 215. The crimping assembly
300, shown in FIG. 11, includes a top block 301 and a bottom
block 311. Preferably, the top and bottom blocks 301 and 311
are identical and, in use, are positioned as mirror images of
one another. The blocks 301 and 311 crimp, bend, or form the
ends of the circular portions 212 and 217 inward from the
connecting positions to the engaging positions.

As shown in FIG. 11, the top block 301 is generally rect-
angular and includes a top 302, sides 303, and a bottom 305.
A bore 304 extends through the top block 301 from two
opposing sides 303. The bottom 305 includes a receiving
portion 306, which is shown and described in more detail with
regard to the bottom block 311. The receiving portion 306
preferably extends from opposing sides 303 adjacent the
opposing sides 303 from which the bore 304 extends.

As shown in FIG. 12, the bottom block 311 is generally
rectangular and includes a bottom 312, sides 313, and a top
315. A bore 314 extends through the bottom block 311 from
two opposing sides. The top 315 includes a receiving portion
316, which is configured and arranged to receive a portion of
the connector assembly 200. The receiving portion 316 pref-
erably extends from opposing sides 313 adjacent the oppos-
ing sides 313 from which the bore 314 extends. The receiving
portion 316 includes a base receiving portion 319 proximate
the middle configured and arranged to receive a portion of the
connector’s base 202. Extending outward from the base
receiving portion 319 toward one side 313 of the block 311 is
a first circular portion receiving portion 318 and a first base
receiving portion 317 configured and arranged to receive a
portion of the first stop’s circular portion 212 and base 211,
respectively. Extending outward from the base receiving por-
tion 319 toward an opposing side 313 of the block 311 is a
second circular portion receiving portion 320 and a second
base receiving portion 321 configured and arranged to receive
a portion of the second stop’s circular portion 217 and base
216, respectively.

In FIG. 11, the bottom block 311 is shown receiving a
portion of the connector assembly 200 in its receiving portion
316. The top and bottom blocks 301 and 311 form a cavity
with their respective receiving portions 306 and 316 to
receive the connector assembly 200 therebetween. In other
words, the connector assembly 200 is sandwiched between
the top and bottom blocks 301 and 311.

The blocks 301 and 311 are mounted on a hydraulic press
and the connector assembly 200 is positioned within the
bottom block’s receiving portion 316 as shown in FIG. 11.
The blocks 301 and 311 are inserted onto threaded studs that
hold them in place against the respective “jaws” of the
hydraulic press. The threaded studs are perpendicular to the
direction of travel during the crimping process. When force is
exerted upon the blocks 301 and 311 by the hydraulic press,
the blocks 301 and 311 crimp, bend, or form the circular
portions or sockets 212 and 217 of the stops 210 and 215
about the rounded surfaces or ball joints 204 and 206 of the
connector 201. Thus, as shown in FIGS. 7 and 8, the stops 210
and 215 can pivot relative to the connector 201 but cannot be
disconnected from the connector 201 because the rounded
ends of the circular portions 212 and 217 prevent the end
portions 203 and 205 from sliding out of the circular portions
212 and 217.

The bases 211 and 216 of the stops 210 and 215 are swaged
or crimped onto the ends ofthe cable(s) 221 and 222 by means
well known in the art. This can be performed during field
installation.
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Another connector assembly 400 is shown in FIG. 13. The
connector assembly 400 includes a connector 401 configured
and arranged to interconnect stops 415 and 420, each of
which is operatively connected to a respective end of a cable.

The connector 401 includes a first U-shaped member 402
and a second U-shaped member 406. The first U-shaped
member 402 includes an intermediate portion 405, which is
U-shaped, interconnecting a first end 403 and a second end
404. The first U-shaped member 402 is shown in FIG. 15. The
second U-shaped member 406 is similar to the first U-shaped
member 402 and includes an intermediate portion, which is
U-shaped, interconnecting a first end and a second end.

A first stop 415 includes a base 416, which is generally
cylindrical in shape, to which a flanged portion 417 is opera-
tively connected. A bore 418 extends longitudinally through
the base 416 and the flanged portion 417, and the bore 418
includes opposing notches 419a and 4195. A second stop 420
includes a base 421, which is generally cylindrical in shape, to
which a flanged portion 422 is operatively connected. A bore
423 extends longitudinally through the base 421 and the
flanged portion 422, and the bore 423 includes opposing
notches (not shown).

The connector assembly 400 is assembled as shown in FI1G.
13. The intermediate portions of the U-shaped members 402
and 406 are linked and then the ends are inserted into respec-
tive notches of the respective stops. With regard to the first
U-shaped member 402, the first end 403 is inserted into the
notch 419a and the second end 404 is inserted into the notch
4195 of the first stop 415. With regard to the second U-shaped
member 406, the first end is inserted into the respective notch
and the second end is inserted into the respective notch of the
second stop 420. The U-shaped members are frictionally held
in place within the notches.

To connect ends of at least one cable to the connector
assembly 400, a first cable end is inserted into the bore 418 of
the first stop 415 and a second cable end is inserted into the
bore 423 of the second stop 420. The ends of the at least one
cable are secured to the stops using a crimping technique well
known in the art. This crimping technique also secures the
U-shaped members to the respective stops.

In use, the connector 401, which includes the U-shaped
members 402 and 406, allows the cable connection to bend as
it moves around a pulley assembly 430, and this reduces the
amount of stress placed on the cable connection. The flanged
portions 417 and 422 cause the respective stops 415 and 420
to tilt at angles relative to the pulley assembly 430, which
allows the cable to come straight out of the stops 415 and 420
tangent to the pulley assembly 430, thus reducing bending of
the cable proximate the cable connection, as shown in FIG.
16.

Another connector assembly 500 is shown in FIGS. 17 and
18. The connector assembly 500 includes a connector 501
configured and arranged to interconnect stops 515 and 520,
each of which is operatively connected to a respective end of
a cable.

The connector 501 includes a first U-shaped member 502
and a second U-shaped member 506. The first U-shaped
member 502 includes an intermediate portion 505, which is
U-shaped, interconnecting a first end 503 and a second end
504. The first end 503 includes a notched portion 5034 proxi-
mate its outer surface and a tapered portion 5035 proximate
its inner surface. The second end 504 includes a notched
portion 504a proximate its outer surface and a tapered portion
5045 proximate its inner surface. The tapered portions 5035
and 5045 could be tapered approximately 25 degrees. The
first U-shaped member 502 is shown in FIGS. 21 and 22. The
second U-shaped member 506 is similar to the first U-shaped
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member 502 and includes an intermediate portion, which is
U-shaped, interconnecting a first end and a second end.

A first stop 515 includes a base 516, which is generally
cylindrical in shape, to which a flanged portion 517 is opera-
tively connected. The first stop 515 is shown in FIGS. 19 and
20. The flanged portion 517 includes a first tapered surface
517a proximate its top and a second tapered surface 5175
proximate its bottom. The first tapered surface 517a could be
tapered approximately 45 degrees, and the second tapered
surface 5175 could be tapered approximately 55 degrees. A
bore 518 extends longitudinally through the base 516 and the
flanged portion 517, and the bore 518 includes opposing
notches 5194 and 5195. The bottom of the base 516 could be
chamfered approximately 55 degrees proximate its outer sur-
face and approximately 70 degrees proximate its inner sur-
face.

A second stop 520 includes a base 521, which is generally
cylindrical in shape, to which a flanged portion 522 is opera-
tively connected. The flanged portion 522 includes tapered
surfaces. A bore 523 extends longitudinally through the base
521 and the flanged portion 522, and the bore 523 includes
opposing notches (not shown). The bottom of the base 521
could be chamfered. The second stop 520 is similarly con-
structed as the first stop 515.

The connector assembly 500 is assembled as shown in
FIGS. 17 and 18. The intermediate portions of the U-shaped
members 502 and 506 are linked and then the ends are
inserted into respective notches of the respective stops. With
regard to the first U-shaped member 502, the first end 503 is
inserted into the notch 5194 and the second end 504 is
inserted into the notch 51954 of the first stop 515. With regard
to the second U-shaped member 506, the first end is inserted
into the respective notch and the second end is inserted into
the respective notch of the second stop 520. The U-shaped
members are frictionally held in place within the notches.

To connect ends of at least one cable to the connector
assembly 500, a first cable end is inserted into the bore 518 of
the first stop 515 and a second cable end is inserted into the
bore 523 of the second stop 520. The ends of the at least one
cable are secured to the stops using a crimping technique well
known in the art. This crimping technique also secures the
U-shaped members to the respective stops. During the crimp-
ing, the stops are deformed so that portions of the stops are
positioned within the notched portions of the U-shaped mem-
bers and so that the ends of the at least one cable are secured
to the stops.

Anexample of a portion 600 of a die that could be used with
a crimping tool, which is well known in the art, is shown in
FIGS. 23-26. The portion 600 of the die includes a receiving
portion 601 having a base receiving portion 602 and a flange
receiving portion 603 configured and arranged to receive the
base and the flanged portion of one of the stops 515 and 520,
a connector receiving portion 604 configured and arranged to
receive one of the connectors 502 and 506, and a cable receiv-
ing portion 605 configured and arranged to receive one of the
ends of the at least one cable. The stop, the connector, and the
end of the cable are inserted between two portions and then
pressure is applied by the crimping tool to perform the crimp-
ing technique. In this embodiment, each stop is crimped sepa-
rately.

An example of a cable 700 is shown in FIG. 27. The cable
700 is preferably a galvanized wire rope with a diameter of
approximately %16 inch, 7 by 19 strand, and a minimum break-
ing strength of 4,200 pounds.

In use, the connector 501, which includes the U-shaped
members 502 and 506, allows the cable connection to bend as
it moves around a pulley assembly (not shown), and this
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reduces the amount of stress placed on the cable connection.
The flanged portions 517 and 522 cause the respective stops
515 and 520 to tilt at angles relative to the pulley assembly,
which allows the cable to come straight out of the stops 515
and 520 tangent to the pulley assembly, thus reducing bend-
ing of the cable proximate the cable connection.

Another connector assembly 800 is shown in FIGS. 28 and
29. The connector assembly 800 is similar to the connector
assembly 500 and, therefore, only the significant differences
will be described.

The connector assembly 800 includes stops 815 and 820,
which are similar to stops 515 and 520, and connectors 802
and 806, which are different than connectors 502 and 506.
Stop 815 is shown in FIGS. 30 and 31, and connector 802 is
shown in FIGS. 32 and 33. The connectors 802 and 806
include material removed from the inner surfaces of the ends
so that the ends are thinner relative to the intermediate portion
805 and the ends of the cable may be inserted easier between
the ends of the connectors. As shown in FIGS. 32 and 33, the
connector 802 includes an inner surface 803¢ proximate the
first end 803 and an inner surface 804¢ proximate the second
end 804.

An example of a portion 900 of a die that could be used with
a crimping tool, which is well known in the art, for crimping
the connector assembly 800 is shown in FIGS. 34-37. The
portion 900 of the die includes a receiving portion 901 having
base receiving portions 902a and 9025 and flange receiving
portions 903a and 9035 configured and arranged to receive
the bases and the flanged portions of the stops 815 and 820
and a connector receiving portion 904 configured and
arranged to receive the connectors 802 and 806. The stops and
the connectors are inserted between two portions 900 and
then pressure is applied by the crimping tool to perform the
crimping technique. In this embodiment, both stops are
crimped simultaneously.

The above specification, examples, and data provide a
complete description of the manufacture and use of the com-
position of embodiments of the invention. Although specific
embodiments have been illustrated and described herein, it
will be appreciated by those of ordinary skill in the art that any
arrangement, which is calculated to achieve the same pur-
pose, may be substituted for the specific embodiment shown.
This application is intended to cover any adaptations or varia-
tions ofthe invention. Therefore, it is manifestly intended that
this invention be limited only by the claims and the equiva-
lents thereof.

The invention claimed is:

1. A cable connector assembly, comprising:

a first stop configured and arranged to receive a first end of
acable, the first stop including a first base through which
afirst bore longitudinally extends, the first base having a
first notch and a second notch in fluid communication
with the first bore;

a second stop configured and arranged to receive a second
end of the cable, the second stop including a second base
through which a second bore longitudinally extends, the
second base having a third notch and a fourth notch in
fluid communication with the second bore;

a connector configured and arranged to pivotally intercon-
nect the first stop and the second stop, the connector
including a first connector member and a second con-
nector member, the first connector member including a
first intermediate portion interconnecting a first end and
a second end, the first end of the first connector member
being configured and arranged to fit within the first
notch, the second end of the first connector member
being configured and arranged to fit within the second
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notch, the second connector member including a second
intermediate portion interconnecting a third end and a
fourth end, the third end of the second connector mem-
ber being configured and arranged to fit within the third
notch, the fourth end of the second connector member
being configured and arranged to fit within the fourth
notch; and

the first and second connector members being configured
and arranged to interconnect the first and second stops.

2. The cable connector assembly of claim 1, wherein the
first and second connector members are U-shaped members
configured and arranged to be linked proximate the interme-
diate portions.

3. The cable connector assembly of claim 1, wherein the
first stop includes a first flanged portion configured and
arranged to cause the first stop to tilt at an angle when routed
through a pulley assembly.

4. The cable connector assembly of claim 1, wherein the
ends of the connector members are crimped to engage the
respective stop.

5. A cable connector assembly, comprising:

a first stop configured and arranged to receive a first end of
acable, the first stop including a first base, a first circular
portion, and a first bore;

a second stop configured and arranged to receive a second
end of the cable, the second stop including a second
base, a second circular portion, and a second bore;

a connector configured and arranged to pivotally intercon-
nect the first stop and the second stop, the connector
including a third bore and an aperture in fluid commu-
nication with the third bore, the third bore having a first
end and a second end, an inner surface including a first
flange and a first tapered portion proximate the first end
and including a second flange and a second tapered
portion proximate the second end;

wherein the first flange is configured and arranged to sup-
port the first circular portion, the first base extends out of
the connector proximate the first end, the first stop pivots
proximate the first flange, and the first tapered portion
allows for a greater range of pivoting motion for the first
stop; and
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wherein the second flange is configured and arranged to
support the second circular portion, the second base
extends out of the connector proximate the second end,
the second stop pivots proximate the second flange, and
the second tapered portion allows for a greater range of
pivoting motion for the second stop.

6. The cable connector assembly of claim 5, wherein the
inner surface further includes radiused surfaces proximate the
first and second flanges and proximate the first and second
circular portions.

7. A cable connector assembly, comprising:

a first stop including a first base through which a first bore
longitudinally extends, the first base having a first notch
and a second notch in fluid communication with the first
bore;

a first connector member including a first intermediate
portion interconnecting a first end and a second end, the
first end being configured and arranged to fit within the
first notch, the second end being configured and
arranged to fit within the second notch;

a second stop including a second base through which a
second bore longitudinally extends, the second base
having a third notch and a fourth notch in fluid commu-
nication with the second bore;

a second connector member including a second intermedi-
ate portion interconnecting a third end and a fourth end,
the third end being configured and arranged to fit within
the third notch, the fourth end being configured and
arranged to fit within the fourth notch; and

the first and second connectors being U-shaped members
configured and arranged to be linked proximate the
intermediate portions and interconnect the first and sec-
ond stops.

8. The cable connector assembly of claim 7, wherein the
first stop includes a first flanged portion configured and
arranged to cause the first stop to tilt at an angle when routed
through a pulley assembly.

9. The cable connector assembly of claim 7, wherein the
ends of the connector members are crimped to engage the
respective stop.



